Tacrolimus ameliorates cerebral vasodilatation and intracranial hypertension in the rat with portacaval anastomosis and hyperammonemia.
Arterial hyperammonemia and cerebral vasodilatation correlate with cerebral herniation in patients with fulminant hepatic failure (FHF). Tacrolimus is a calcineurin inhibitor that passes the blood-brain barrier and may increase cerebrovascular tone and restrict cerebral ammonia influx. In this study, we determined if tacrolimus prevents cerebral vasodilatation and high intracranial pressure (ICP) in the rat with portacaval anastomosis (PCA) challenged to high arterial ammonia (NH4+) concentration. Seven groups of mechanically ventilated rats, with 6-9 rats in each group, were investigated within 48 hours after construction of a PCA (4 groups) or after sham operation (3 groups). Three groups of the rats received infusion of NH4+ and 4 groups received saline for approximately 180 minutes. Two groups of the PCA rats receiving either NH4+ or saline had an i.v. injection of tacrolimus (0.4 mg/kg) or vehicle before start of NH4+ or saline infusion. Cerebral blood flow (CBF) was monitored by a laser Doppler probe in brain cortex. ICP was monitored by placement of a catheter in the cerebrospinal fluid. CBF and ICP increased in PCA rats receiving NH4+ infusion compared to PCA controls and to all groups of sham-operated animals (P <.05). In the group of PCA rats pre-treated with tacrolimus before receiving ammonia infusion, the increase in ICP was ameliorated compared to the ammonia infused group receiving vehicle (P <.03). Tacrolimus also prevented an increase in CBF in the PCA group receiving NH4+ (P <.05) compared to the control groups. In conclusion, Tacrolimus prevents cerebral vasodilatation and ameliorates intracranial hypertension in PCA rats receiving NH4+ infusion. These findings indicate that tacrolimus could be of clinical value in the prevention of cerebral hyperemia, high ICP, and serious brain damage in patients with FHF.